We derive conditions for compactness of Hankel operators
Introduction
The Bergman space A 2 (Ω) of the bounded and convex domain Ω in C k is defined as
where v denotes the Lebesgue-measure in C k . Remember, that the Hankel operator with symbol g is given by : n ∈ N k } constitutes a complete orthonormal system, where c 2 n = Ω |z n | 2 dv(z) are the so-called moments. It is obvious that convex Reinhardt-domains satisfy this property.
In the last years there have been several results concerning Hankel operators on different spaces of holomorphic functions. We only mention some of them (for an introduction to the theory of Hankel operators see [7] ). In [11] it is shown, that there are no Hilbert-Schmidt Hankel operators with holomorphic symbols on the Bergman space of the unit disc. Furthermore [12] investigates Schatten-class membership of Hankel operators on the Bergman space, whereas [13] considers weighted Bergman spaces. Also some Hankel operators with certain L 2 -symbols (that is, not necessarily holomorphic ones) have been studied (see for example [9, 10] ).
There is some work on the connection of boundary conditions of domains and operator theoretic properties of Hankel operators (see [6] ). Additional results can be found in [1, 2] .
Further results deal with spaces of entire functions-and especially the Fock-space. For more on this see [5, 8] .
Non-compactness of Hankel operators with bounded, holomorphic symbols
First, we want to show that an affine variety in the boundary (of complex dimension greater or equal to 1) implies that the operators H z i n cannot be compact for all n ∈ N. The proof is similar to the one found in [3] , where it is shown that the canonical solution operator to ∂ cannot be compact if there is an affine variety in the boundary. However, we include it for the convenience of the reader.
Proposition 1. If Ω has an affine variety in the boundary then for each n ∈ N the Hankel operator
Proof. We only carry out the proof for i = 1. The proof for general i is analogous. We can assume without loss of generality that
Here K Ω 1 denotes the Bergman kernel of A 2 (Ω 1 ). Then it is shown as in [3] that f j Ω 1 = 1 and
for j large enough. Furthermore f j → 0 locally uniformly on Ω 1 . That is, the sequence (f j ) j ∈N converges uniformly to 0 on every compact subset K of Ω 1 . We can conclude, that f j has no subsequence that is a Cauchy sequence in L 2 (Ω 2 ). This can be seen as follows. Let to the contrary (without loss of generality) (f j ) j ∈N be a Cauchy sequence. Then the functions f j converge in L 2 to some function f and there is a subsequence (f j k ) k∈N that converges to f almost everywhere (with respect to ν). Since the sequence (f j ) j ∈N converges to 0 locally uniformly, we have f ≡ 0 (almost everywhere), which is a contradiction to
for j large enough. According to the Ohsawa-Takegoshi extension theorem [4] there exist holomorphic functions (restricted to holomorphic functions). Then we have
Integrating with respect to z yields
Since 1 , m 2 ) ) it is shown in [6] that if H f is in the Schatten-class S p (A 2 (D(m 1 , m 2 )) ) then m 2 ) ) and
In addition the limit m 1 , m 2 → ∞ of the ellipsoids D(m 1 , m 2 ) is considered. This is the polydisc in C 2 . It is shown for this domain and
is compact if and only if f is constant. For D 2 this would imply the conclusion of Proposition 1 and the remark following Proposition 1. In addition, this result is generalized to D k in [6] . if |n − m| is large enough. Consequently, it is not difficult to show that if the condition of the above proposition is fulfilled for the symbol g, the corresponding Hankel operator is compact.
Let Ω be a convex Reinhardt-domain such that Ω ⊂ Ω . The following proposition shows that the necessary conditions from Proposition 1 are sufficient as well if g ∈ A 2 (Ω ). All norms in the following are as before the ones of L 2 (Ω) unless stated otherwise.
